Leaky Scid phenotype associated with defective V(D)J coding end processing in Artemis-deficient mice.
Radiosensitive severe combined immune deficiency in humans results from mutations in Artemis, a protein which, when coupled with DNA-dependent protein kinase catalytic subunit (DNA-PKcs), possesses DNA hairpin-opening activity in vitro. Here, we report that Artemis-deficient mice have an overall phenotype similar to that of DNA-PKcs-deficient mice-including severe combined immunodeficiency associated with defects in opening and joining V(D)J coding hairpin ends and increased cellular ionizing radiation sensitivity. While these findings strongly support the notion that Artemis functions with DNA-PKcs in a subset of NHEJ functions, differences between Artemis- and DNA-PKcs-deficient phenotypes, most notably decreased fidelity of V(D)J signal sequence joining in DNA-PKcs-deficient but not Artemis-deficient fibroblasts, suggest additional functions for DNA-PKcs. Finally, Artemis deficiency leads to chromosomal instability in fibroblasts, demonstrating that Artemis functions as a genomic caretaker.